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© A valve actuating mechanism disposed in a four- 
stroke cycle engine in which exhaust and suction 
valves are disposed, comprises a rocker shaft (11) 
rotatably supported to a cylinder head (21) of an 
engine unit and having eccentric large-diameter por- 
tions (12,13) formed as bushings on the way of the 
rocker shaft, rocker arms including a first rocker arm 
(7) rotatably mounted directly on the rocker shaft 
and second and third rocker arms (8,9) rotatably 
mounted on the bushings with the first rocker arm 
being interposed therebetween, and a cam assembly 
including first, second and third cam members 
(3,4,5) which drives the first, second and third rocker 
arms, respectively. The second and third cams have 
the same cam profiles and the first cam has a cam 
profile different from those of the second and third 
cams. A driving mechanism for rotating the rocker 
shaft is connected to one end of the rocker shaft and 
comprises a hydraulic cylinder (15), a rack (16) 
connected thereto and a pinion (17) formed on the 
one end of the rocker shaft so as to be engaged with 
the rack from the upper side of the cylinder head. A 
stopper mechanism for controlling a sliding position 
of the rocker shaft is composed of a stopper groove 
formed to the cylinder head, a stopper screw (36) 


engaged with the stopper groove (32) and a stopper 
member disposed to the other end portion of the 
rocker shaft. 
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BACKGROUND OF THE INVENTION 

This invention relates to a valve actuating 
mechanism disposed in a four-stroke cycle engine 
which is capable of varying such as the lift and the 
timing for the opening operation of suction and 
exhaust valves in accordance with the operating 
conditions, and more particularly, relates to a valve 
actuating mechanism in which the changing of a 
shim provided at a valve stem head may be effec- 
tively performed, abrasion of a rocker shaft bearing 
supporting a rocker shaft formed to a cylinder head 
of the engine can be effectively prevented, and the 
arrangement of a driving source of the rocker shaft 
is improved. 

Usually, a four-stroke cycle engine to be moun- 
ted on a vehicle such as an automobile and a 
motorcycle is provided with suction and exhaust 
valves at above its combustion chamber and these 
valves are driven by a valve actuating mechanism. 
Specifically, the valve actuating mechanism is pro- 
vided with a crank shaft of the engine so that the 
suction and exhaust valves are caused to move in 
an up and down direction at a predetermined tim- 
ing by means of a cam which is formed on a cam 
shaft. 

It is desirable for a four-stroke cycle engine 
that a high output may be obtained for a broad 
speed region extending from a low speed region to 
a intermediate- high speed region, i.e. that the pow- 
er band is wide. 

However, in a conventional valve actuating 
mechanism, since the timing for opening or closing 
a valve and the amount of lift are fixed, only an 
output characteristic having a peak value at a spe- 
cific engine speed region may be obtained and one 
is forced to make a choice as to whether the output 
characteristic in the low speed region is empha- 
sized or the output characteristic in the 
intermediate-high speed region is emphasized. 

SUMMARY OF THE INVENTION 

An object of this invention is to substantially 
eliminate the defects or drawbacks encountered in 
the prior art and to provide a valve actuating 
mechanism of a four-stroke cycle engine which is 
capable of improving the output in a broad speed 
region and of which a shim provided at a valve 
stem head for adjusting the tappet clearance may 
be effectively changed. 

Another object of this invention is to provide a 
valve actuating mechanism for a four-stroke cycle 
engine in which a rocker shaft driving source is 
easily assembled. 

A further object of this invention is to provide a 
valve actuating mechanism for a four-stroke cycle 
engine in which an abrasion of a rocker shaft 


bearing disposed to a cylinder head for supporting 
the rocker shaft. 

These and other objects can be achieved ac- 
cording to this invention by providing a valve ac- 

5 tuating mechanism disposed in a four-stroke cycle 
engine in which exhaust and suction valves are 
disposed, comprises a rocker shaft rotatably sup- 
ported to a cylinder head of an engine unit and 
having eccentric large-diameter portions formed as 

w bushings on the way of the rocker shaft, rocker 
arms including a first rocker arm rotatably mounted 
directly on the rocker shaft and second and third 
rocker arms rotatably mounted on the bushings 
with the first rocker arm being interposed there- 

rs between, and a cam assembly including first, sec- 
ond and third cam members which drives the first, 
second and third rocker arms, respectively. The 
second and third cams have the same cam profiles 
and the first cam has a cam profile different from 

20 those of the second and third cams. A driving 
mechanism for rotating the rocker shaft is con- 
nected to one end of the rocker shaft and com- 
prises a hydraulic cylinder, a rack connected there- 
to and a pinion formed on the one end of the 

25 rocker shaft so as to be engaged with the rack 
from the upper side of the cylinder head. A stopper 
mechanism for controlling a sliding position of the 
rocker shaft further provided and composed of a 
stopper groove formed to the cylinder head, a 

30 stopper screw engaged with the stopper groove 
and a stopper member disposed to the other end 
portion of the rocker shaft. 

The stopper member is composed of grooves 
formed to an outer periphery of the one end of the 

35 rocker shaft and includes a positioning groove ex- 
tending in a circumferential direction thereof into 
which a front portion of the stopper screw is fitted 
for limiting a rotating position of the rocker shaft 
and a slide groove being formed continuously to 

40 the positioning groove and extending in an axial 
direction of the rocker shaft in and along which the 
rocker shaft is slid. A slide hold goove is further 
formed continuously to the slide groove in the 
circumferential direction of the rocker shaft for 

45 holding the slid position thereof. 

With a valve actuating mechanism in a four- 
stroke cycle engine according to this invention of 
the characters described above, the rocker shaft is 
rotated by a predetermined angle to rotate the 

so eccentric large-diameter portion so that the cam 
follower surfaces of the second and third rocker 
arms are .changed in position with respect to the 
cam follower surface of the first rocker arm. When 
the cam follower surfaces of the first and third 

55 rocker arms are changed in position downward with 
respect to the cam follower _surface of the first 
rocker arm, the contact between the second and 
third rocker arms and the second, and third cam are 
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released to bring the first rocker arm and the first 
cam into contact with each other so that a suction 
or exhaust valve of the four-stroke cycle engine is 
driven by this first cam. 

On the other hand, when the cam follower 
surfaces of the second and third rocker arms are 
changed in position generally upward or to the 
same level with respect to the cam follower surface 
of the first rocker arm, the contact between the first 
rocker arm and the first cam is released so that the 
second and the third rocker arms and the second 
and the third cam are respectively brought into 
contact where the valve of the four-stroke cycle 
engine is operated by the second and the third 
cams. In this way, it is possible to improve the 
output of the engine for a broad speed region by 
selecting a cam through a rotation of the rocker 
shaft. 

Furthermore, a slide hold groove is formed on 
the rocker shaft in continuation from a slide groove 
and the distal end portion of a stopper screw is 
accommodated in this slide hold groove so that the 
slid position of the rocker shaft is retained. There- 
fore, when the rocker shaft is slid to move the first, 
second and third rocker arms in order to change a 
shim at the valve stem head, since there is no 
need for the operator to hold the slid rocker arm by 
a hand or the fike, the work for changing a shim 
may be facilitated to improve the efficiency in 
changing a shim. 

Furthermore, since the rack is engaged with 
the pinion of the rocker shaft from the upper side 
of the cylinder head, the rack and the rocker shaft 
driving mechanism can be easily assembled with 
the cylinder head after the rocker arms, the rocker 
shaft and the valves are assembled with the cyl- 
inder head without sliding the rocker shaft. 

Moreover, since the rocker shaft driving 
mechanism and the stopper mechanism for posi- 
tioning the rocker shaft rotating position are dis- 
posed to both the end portions of the rocker shaft, 
the torsion is applied during the engine operation 
to substantially the entire axial length of the rocker 
shaft. Accordingly, the rocker shaft is never swung 
even if the rocker arms are violently verticaly 
moved, whereby the abrasion of the rocker shaft 
bearing portion can be effectively prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of this invention and 
to show how the same is carried out, reference is 
first made, by way of the. preferred embodiment, to 
the accompanying drawings, in which: 

Fig. 1 is a perspective view showing one em- 
bodiment of a vaive actuating mechanism dis- 
posed in a four-stroke cycle engine according to 
this invention; 


Fig. 2 is a plan view of the valve actuating 
mechanism of Fig. 1 ; 

Figs. 3 and 4 are views each showing the valve 

actuating mechanism of Fig. 1 for the explana- 
5 tory of the state of operation thereof; 

Fig. 5 is a sectional view taken along the line V- 

V shown in Fig. 6, later mentioned; 

Fig. 6 is a partial plan view of a cylinder head to 

which the valve actuating mechanism is applied; 
10 Fig. 7 is a sectional view taken along the line 

VII-VII shown in Fig. 6; 

Figs. 8A and 8B are perspective views each 
showing one end of a rocker shaft of the valve 
actuating mechanism; 
15 Fig. 9 is a sectional view taken along the line XI- 
XI of Fig. 6; 

Fig. 10 is a diagram showing the cam profile of 
the cam shown in Fig. 1; and 
Figs. 11 and 12 are also diagrams each showing 
20 the modification of the cam profile shown in Fig. 
10. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

25 

An embodiment of this invention will now be 
described hereunder with reference to the draw- 
ings. 

A valve actuating mechanism according to this 

30 invention is arranged both at the suction side and 
at the exhaust side of each cylinder of a four-stroke 
cycle engine. Accordingly, suction and exhaust 
valves 1 and 2 as shown in Fig. 1 are arranged to 
perform suction or exhaust. 

35 Referring to Figs. 1 to 4, the embodiment of 

this invention comprises a cam shaft 6 having a 
low speed cam as a first cam as well as an 
intermediate-high speed cam 4 provided as a sec- 
ond cam and another intermediate-high speed cam 

40 5 provided as a third cam which are arranged 
respectively at one and the other sides of the low 
speed cam- 3, a low speed rocker arm 7 as a first 
rocker arm, an intermediate-high speed rocker arm 
8 as a second rocker arm and another 

45 intermediate-high speed rocker arm 9 as a third 
rocker arm which are provided below the cams 3, 4 
and 5, respectively, and a rocker shaft 11 sup- 
ported in a rotatable manner at a rocker shaft 
bearing portion 30 (Fig. 5) to be described later 

so and fitted with the supporting portions 7a, 8a and 
9a of these rocker arms 7, 8 and 9. 

The distal end of the low speed rocker arm 7 is 
branched into two directions, and the two branched 
ends 7b are in contact with the stem heads of the 

55 suction and exhaust valves 1 and 2, respectively, 
which open or close a combustion chamber 27 
(Fig. 7) of an engine. FurthefTthe supporting por- 
tion 7a of the low speed rocker arm 7 is directly 
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fitted on the rocker shaft 11 in a rotatable manner. 

A supporting portion 8a of the intermediate- 
high speed rocker arm 8 is fitted in a rotatable 
manner with respect to the rocker shaft 11 by way 
of an eccentric bushing 12 which has a diameter 
larger than that of the rocker shaft 1 1 . As shown in 
Fig. 3, the axis of the eccentric bushing 12 is 
eccentric from the center of the rocker shaft 1 1 and 
is fixed to the rocker shaft 11 in a dismountable 
and reattachable manner by means of a stopper 
pin 10. Therefore, this eccentric bushing 12 serves 
as the eccentric large-diameter portion of the roc- 
ker shaft 1 1 . 

As shown in Fig. 4, the supporting portion 9a of 
the intermediate-high speed rocker shaft 9 is also 
fitted in a rotatable manner with respect to the 
rocker shaft 11 by way of an eccentric bushing 13 
which has an identical configuration and is eccen- 
tric in the same direction as the above described 
eccentric bushing 12. This eccentric bushing 13 is 
also fixed to the rocker shaft 11 in a dismountable 
and reattachable manner by means of a stopper 
pin 10 and serves as the eccentric large-diameter 
portion. 

Further, the lower surfaces of the distal end 
portions 8b and 9b of the intermediate-high speed 
rocker arms 8 and 9 are caused to abut against 
one and the other of the branched distal end por- 
tions 7b, respectively, by way of a shim 14a. The 
points of contact between the branched portion 7b 
of the low speed rocker arm 7 and the distal end 
portions 8b and 9b of the intermediate-high speed 
rocker arms 8 and 9 are provided on approximate 
axes of the valves 1 and 2, respectively. 

Accordingly, as shown in Fig. 3 and Fig. 7, 
when the cam follower surface of the low speed 
rocker arm 7 is pushed down by the low speed 
cam 3 so as to lower the distal end portions 7b f the 
distal end portions 8b and 9b of the rocker arms 8 
and 9 are caused to descend by gravity following 
the branched distal end portions 7b. On the other 
hand, as shown in Fig. 4, when the cam follower 
surfaces 8c and 9c of the intermediate-high speed 
rocker arms 8 and 9 are pushed down by the 
intermediate-high speed cams 4 and 5, respec- 
tively, the distal end portions 8b and 9b of the 
rocker arms 8 and 9 push down the distal end 
portions 7b of the low speed rocker arm 7 so that 
the distal end portions 7b are forced to descend. 

The above described shim 14a is one having a 
T-shaped longitudinal section and is fitted from the 
top into the both branched end portions 7b of the 
low speed rocker arm 7. The valve stem heads of 
the valves 1 and 2 are each covered by a cylin- 
drical shim 14b having a lid, and the lower surface 
of the distal end portion 7b of the low speed rocker 
arm 7 abuts against the shim 14b. These shims 
14a and 14b are used for adjusting the tappet 


clearance of the valves 1 and 2. 

Further, the intermediate-high speed cams 4 
and 5 have the same cam profile with each other, 
and the low speed cam 3 has a cam profile that is 

5 different from the cam profile of the intermediate- 
high speed cams 4 and 5. In other words, for the 
low speed cam 3, a cam profile is provided so as 
to obtain a valve lift and' the timing of opening or 
closing the valve which are suitable when the en- 

w gine is operated at the low speed region. Further- 
more, for the intermediate-high speed cams 4 and 
5, a cam profile is provided so as to obtain a valve 
lift and the timing of opening or closing the valve 
which are suitable when the engine is operated in 

75 the intermediate-high speed region. 

The valve lifts as described above correspond 
to the stroke length of the valves 1 and 2 deter- 
mined by the cam profiles and coincide with the 
cam lifts. In Fig. 10, the cam profile of the low 

20 speed cam 3 is indicated by a solid line A (cam lift 
1a) while the cam profile of the intermediate- high 
speed cams 4 and 5 is indicated by a dashed line 
B (cam lift 1b). As can be seen from Fig. 10, the 
cam profile of the intermediate-high speed cams 4 

25 and 5 is provided so as to obtain a valve lift larger 
than that of the low speed cam. 

In Fig. 10, the two-dot chain line C indicates 
the cam profile of the intermediate-high speed 
cams 4 and 5 when the rocker shaft 11 is rotated 

30 to place the thick walled portions 12a and 13a of 
the eccentric bushings 12 and 13 at the diagonally 
frontward position (Fig. 3 and Fig. 7). 

As shown in Figs. 1 , 5 and 6, the rotation of the 
rocker shaft 11 is caused by a hydraulic cylinder 

35 15 which is actuated by the oil pressure from the 
engine. A piston of this hydraulic cylinder 15 is 
coupled to a rack 16, and the rack 16 is meshed 
with a pinion 17 which is formed on one end 
portion of the rocker shaft 11. A drive mechanism 

40 is constituted by the hydraulic cylinder 15, rack 16 
and pinion 17. A low-speed oil pressure port 18 
and a high-speed oil pressure port 19 are provided 
at the hydraulic cylinder 15, respectively, and the 
oil pressure from the engine is selectively intro- 

45 duced into each of the ports 18 and 19. 

When the speed of the engine is at the low 
speed region, the oil pressure is supplied to the 
low-speed oil pressure port 18, pulling back the 
rack 16 to cause the pinion 17 to rotate in the 

so direction of the arrow M so that as shown in Fig. 3 
and Fig. 7 the eccentric bushings 12 and 13 are 
rotated tQ place their thick walled portions 12a and 
13a at diagonally frontward. Further, when the en- 
igne speed is at the intermediate-high speed re- 

55 gion, the oil pressure is supplied to the 
intermediate-high speed oil pressure port 19, push- 
ing out the rack 16 to cause the pinion 17 to rotate 
in the direction of the arrow N so that as shown in 
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Fig. 4 the eccentric bushings 12 and 13 are rotated 
to place their thick walled portions 12a and 13a at 
diagonally rearward. 

In this way, the rocker shaft 1 1 is constructed 
such that the thick walled portions 12a and 13a of 
the eccentric bushings 12 and 13 are rotated in the 
range from a diagonally frontward position to a 
diagonally rearward position at ail times within the 
upper half of the rocker shaft 11 by the action of 
the hydraulic cylinder and others 15, 16 and 17. 

The rocker shaft 11, the hydraulic cylinder 15 
and others as described above are arranged in a 
cylinder head 21 as shown in Figs. 5 to 7. A total 
of four rocker shafts 11 are arranged in the cylinder 
head 21 each placed toward front and rear and left 
and right of the vehicle and are extended in a left 
and right direction of the vehicle. Each of the 
rocker shafts 11 is supported in a rotatable manner 
by a rocker shaft bearing portion 30. A lower half 
bearing part 22 for supporting the cam shaft 6 is 
formed above each of these rocker shafts 1 1 . 

In the vicinity of the lower half bearing part 22, 
a valve guide 23 (Fig. 6 and Fig. 7) is arranged and 
a stud bolt hole 24 is formed. Further a joint 
surface 25 to be attached to a head cover is 
formed at the upper portion of the cylinder head 21 
while a cam chain chamber 26 is formed in the 
cylinder head 21 at the center in a left and right 
direction of the vehicle. The hydraulic cylinder 15 
and rack 16 are positioned within the cam chain 
chamber 26. 

Furthermore, as shown in Fig. 7, a combustion 
chamber 27 is formed at the lower portion of the 
cylinder head 21, and a suction port 28 and an 
exhaust port 29 are formed in communication with 
this combustion chamber 27. The valve faces of 
the valves 1 and 2 are positioned on the bound- 
aries which bound the combustion chamber 27 
from the suction port 28 and the exhaust port 29. 
The suction port 28 and exhaust port 29 are 
opened or closed by the action of the valve spring 
20 as well as of the low speed rocker arm 7 and 
the intermediate-high speed rocker arms 8 and 9. 

As shown in Fig. 6, two sets each consisting of 
a low speed rocker arm 7 and the intermediate- 
high speed rocker arms 8 and 9 are mounted on a 
single rocker shaft 11. The low speed rocker arm 7 
and the intermediate-high speed rocker arms 8 and 
9 in each set are restricted in position together with 
the rocker shaft 1 by a positioning spring 31 which 
is placed on the rocker shaft 1 1. In other words, the 
low speed rocker arm 7 and the intermediate-high 
speed rocker arms 8 and 9 as well as the rocker 
shaft 11 are pressed toward the center of the 
cylinder head 21 by the urging force of the posi- 
tioning spring 31. 

As shown in Fig. 5 and Fig. 8A, the rocker 
shaft 11 on which a pinion 17 is formed at one end 


portion is provided at the peripheral surface of the 
other end portion thereof with a positioning groove 
32, a slide groove 33 and a slide hold groove 34 
which are continuously curved. The positioning 
5 groove 32 is extended along the circumferential 
direction of the rocker shaft 1 1 and is formed over 
the range of rotatable angle of the rocker shaft 11. 
Further the slide groove 33 is extended in the axial 
direction of the rocker arm 1 1 from one or both of 

70 the two ends of the positioning groove 32. In Fig. 
8A, a case is shown where the slide groove 33 is 
extended from one end portion. Furthermore, the 
slide hold groove 34 is formed as slightly extended 
from the slide groove 33 in the circumferential 

75 direction of the rocker shaft 1 1 . 

On the other hand, a threaded screw hole 35 is 
formed on the cylinder head 21 at the position 
corresponding to the above described positioning 
groove 32, and a stopper screw 36 is screwed into 

20 the threaded screw hole 35. The distal end of the 
stopper screw 36 is provided such that it may be 
accommodated within the positioning groove 32, 
the slide groove 33 and the slide hold groove 34. 
When the rocker shaft 1 1 is rotated by the action of 

25 the hydraulic cylinder 15, the distal end portion of 
the stopper screw 36 is caused to abut against 
each of the both end portions of the positioning 
groove 32 so as to restrict the rotated position of 
the rocker shaft 1 1 . 

30 Further, the slide groove 33 and the slide hold 

groove 34 serve their function when the shim 14b 
mounted on the stem head of the valves 1 and 2 is 
changed to adjust the tappet clearance. In particu- 
lar, it is necessary in changing the shim 14b to 

35 slide the rocker shaft 1 1 toward the outside of the 
cylinder head 21 against the urging force of the 
positioning spring 31 to move the low speed rocker 
arm 7 and the intermediate-high speed rocker arms 
8 and 9 in the same direction. At this time, the 

40 distal end portion of the stopper screw 36 is moved 
into the slide groove 33 so that the slide groove 33 
allows sliding of the rocker shaft 11. Thereafter, by 
slightly rotating the rocker shaft 11, the distal end 
portion of the stopper screw 36 is moved into the 

45 slide hold groove 34. As a result, the slide hold 
groove 34 can hold the slide position of the rocker 
shaft 1 1 through its engagement with the stopper 
screw 36. 

In Fig. 5, reference numeral 37 denotes a bear- 
so ing housing for the cam shaft 6 and numeral 38 
denotes a cam shaft housing. 

Next, referring to Fig. 9, the rotation of the 
rocker shaft 1 1 is carried out by the actuation of 
the hydraulic cylinder 15 including pistons 40. To 
55 each of the pistons 40 is connected a rack 16 
which is engaged with a pinion 17 formed to one 
end of the rocker shaft 11 as~shown in Fig. 1. The 
hydraulic cylinder 15 is provided with a hydraulic 

^ - • M S » * - » » 
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ports 18 and 19 for the low and high speed oper- 
ations into which the hydraulic pressure from the 
engine is selectively supplied. As described before 
and as shown in Fig. 1 and Fig. 9, the rocker shaft 
11 and the hydraulic cylinder 15 are disposed to 
the cylinder head 21 of the engine. The rocker 
shaft 11 is supported by the rocker shaft bearing 
portion 30 of the cylinder head 21 to be rotatably. 
Above the rocker shafts 11 are formed semi-cir- 
cular holes 22 for receiving the lower half portions 
of the cam shafts 6 and near the bearing holes 22 
a valve guides are formed to form a stud bolt 
insertion holes 24 as shown in Fig. 6. 

Operation and effect of this invention will now 
be described. 

If the rocker shaft 1 1 is rotated in the direction 
of the arrow M as shown in Fig. 1 by the actuation 
of the hydraulic cylinder 15 when the engine is in 
the low speed region, the thick walled portions 12a 
and 13a respectively of the eccentric bushings 12 
and 13 are positioned diagonally frontward (Fig. 3 
and Fig. 7). Thus the cam follower surfaces 8c and 
9c of the intermediate-high speed rocker arms 8 
and 9 are moved relatively downward in relation to 
the cam follower surface 7c of the low speed 
rocker arm 7. Accordingly, a gap is formed be- 
tween the peripheral surface of the intermediate- 
high speed cams 4 and 5 and the cam follower 
surfaces 8c and 9c of the intermediate-high speed 
rocker arms 8 and 9, and as a result the 
intermediate-high speed cams 4 and 5 run idle. 

Further, since the low speed rocker arm 7 at 
this time is continuously pushed upward about the 
axial center of the rocker shaft 11 by the urging 
force of a valve spring 20, the cam follower surface 
7c is brought into contact with the peripheral sur- 
face of the low speed cam 3. Therefore, when the 
cam shaft 6 is rotated, the suction and exhaust 
valves 1 and 2 are moved in an up and down 
direction on the basis of the lift characteristic A of 
the low speed cam 3 as shown in Fig. 10. To other 
words, the valves 1 and 2 open or close the com- 
bustion chamber while securing a lift of the valve 
which is suitable for the low speed region of the 
engine. 

On the other hand, if the rocker shaft 11 is 
rotated in the direction of the arrow N as shown in 
Fig. 1 by the actuation of the hydraulic cylinder 15 
when the engine is in the intermediate-high speed 
region, the thick walled portions 12a and 13a re- 
spectively of the eccentric bushings 1 2 and 1 3 are 
brought into the diagonally rearward position (Fig. 
4). Thus the cam follower surfaces 8c and 9c of the 
intermediate-high speed rocker arms 8 and 9 are 
moved in relation to the cam follower surface 7c of 
the low speed rocker arm 7 to a position generally 
above that or at the same level as that, bringing the 
cam follower surfaces 8c and 9c into contact with 


the peripheral surface of the intermediate-high 
speed cams 4 and 5, respectively. 

Here, since as shown in Fig. 10 the 
intermediate-high speed cams 4 and 5 are formed 

5 to have a cam lift which is larger than that of the 
low speed cam 3, the low speed cam 3 runs idle 
when the cam shaft 6 is rotated under the , condition 
as shown in Fig. 4 while the intermediate-high 
speed cams 4 and 5 drive the valves 1 and 2 on 

w the basis the lift characteristic B in Fig. i0 by way 
of the intermediate-high speed rocker arms 8 and 
9, respectively. As a result, the valves 1 and 2 
open or close the combustion chamber while se- 
curing a valve lift which is suitable for the 

75 intermediate-high speed region of the engine. 

In such configuration, when the rocker shaft 1 1 
is rotated by the action of hydraulic cylinder 15, 
rack 16 and pinion 17, the stopper screw 36 is 
caused to abut against respective end portion of 

20 the positioning groove 32. As a result, the rocker 
shaft 1 1 is caused to stop at the position where the 
thick walled portions 12a and 13a of the above 
described eccentric bushings 12 and 13 are placed 
at diagonally frontward (Fig. 3) or at the position 

25 where the thick wailed portions 12a and 13a are 
placed at diagonally rearward (Fig. 4). 

According to the above described embodiment, 
a cam profile suitable for the low speed region of 
the engine is formed on the low speed cam 3, a 

30 cam profile suitable for the intermediate-high speed 
region of the engine is formed on the intermediate- 
high speed cams 4 and 5, the intermediate-high 
speed rocker arms 8 and 9 are fitted in a rotatable 
manner respectively onto the eccentric bushings 

35 12 and 1 3 of the rocker shaft 1 1 and the low speed 
rocker arm 7 is directly fitted onto the rocker shaft 
11. It is possible by the rotation of the rocker shaft 
11 to select a contact from one between the low 
speed cam 3 and the low speed rocker arm 7 and 

40 another occurring respectively between the 
intermediate-high speed cams 4 and 5 and the 
intermediate-high speed rocker arms 8 and 9. The 
suction and exhaust valves 1 and 2 may thus be 
selectively driven by the low speed cam 3 or by 

45 the medium speed cams 4 and 5. Therefore, it is 
possible to improve the output of an four-stroke 
cycle engine for a wide range spanning from the 
low speed region to the intermediate-high speed 
region of the engine. 

50 Since the selection between the low speed 

cam 3 and the intermediate-high speed cams 4 
and 5 is ^performed by the rotation of the eccentric 
bushings 12 and 13, a large stress does not occur 
at each of these portions when a selection is to be 

55 made from the cams 3, 4 and 5. Thus cams 3, 4 
and 5 may smoothly be selectejd^ 

Further, when the shim 14b is to be changed to 
adjust the tappet clearance while the cam shaft 6 
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remains in the assembled manner, the rocker shaft 
1 1 is slid toward the outside of the cylinder head 
21 against the urging force of the positioning spring 
36 and then is slightly rotated in the peripheral 
direction. Accordingly, the distal end portion of the 
stopper screw 36 moves within the slide groove 33 
and then to inside the slide hold groove 34. The 
rocker shaft 11 is caused to stop at such position 
by an engagement between the stopper screw and 
the slide hold groove 34 and is held at the position 
slid toward the outside of the cylinder head 21. In 
this state, since the low speed rocker arm 7 and 
the intermediate-high speed rocker arms 8 and 9 
are slid away and the rocker arms 7, 8 and 9 are 
not positioned directly above the shim 14b, the 
shim 14b may readily be changed. 

In this way, because the rocker shaft 11 may 
be held at its slid position when changing the shim 
14b, a worker can change the shim 14b with two 
hands. Thus such changing work is made easier 
and may be performed in a shorter time so that 
changing work of the shim 14b may efficiently be 
effected. 

While the embodiment as above has been de- 
scribed with respect to a case where the cam 
profile of the intermediate-high speed cams 4 and 
5 is one as indicated by the broken line B in Fig. 
10, the cam profile of the intermediate-high speed 
cams 4 and 5 may be adapted to be one as 
indicated by a broken line B' in Fig. 11 or by a 
broken line B" in Fig. 12 so as to change the lift of 
the valves 1 and 2 at the intermediate-high speed 
of the engine. 

Also, while the description of the above em- 
bodiment has been given with respect to a case 
where a hydraulic cylinder 15 is used as the driv- 
ing source for the rotation of the rocker shaft 1 1 , a 
motor may be used as the driving source of rota- 
tion where the rocker shaft 1 1 is driven to be 
rotated by using power transmission means such 
as a pulley and belt. 

Since the rack 16 connected to the piston 40 of 
the hydraulic cylinder 15 is engaged, from the 
upper side, as viewed, with the pinion 17, the 
hydraulic cylinder 15 and the rack 16 can be 
assembled with the cylinder head 21 after the 
rocker shaft 1 1 , the rocker arms 7, 8, 9, the valves 
1, 2 and etc. are completely assembled with the 
cylinder head 21. Furthermore, when the cylinder 
15 and the rack 16 are assembled, there is no 
need of sliding the rocker shaft 11 against the 
urging force of the positioning spring 31 outwardly 
of the cylinder head 21, so that the hydraulic 
cylinder 15 and the rack 16 can be easily assem- 
bled. Since the tooth portions of the rack 16 are 
directed downward, the clogging of the rack 16 
with cut chips can be effectively prevented. In 
addition, in a case where the rack 16 is engaged 


with the pinion 17 from the lower side, the hydrau- 
lic cylinder 15 is to be positioned to a lower portion 
in the cam chain chamber 26, whereas in the 
described embodiment, the hydraulic cylinder 15 is 

5 positioned at an upper portion in the cam chain 
chamber 26, a passage for the dropped head lu- 
brication oil can be ensured in the cam chain 
chamber 26. 

In a modification of the rocker shaft 11 as 

w shown in Fig. 4B, the stopper groove is composed 
of a stopper portion 32a and a slide portion 32b. 
The slide portion 32b acts at a time when the shim 
14b disposed to the stem head of the valve 1 or 2 
is exchanged to adjust the tappet clearance. Ex- 

75 cept that the slide hold groove is not formed, the 
structure and the operation of the examples of 
Figs. 4A and 4B are substantially the same. 

In both the examples, when the rocker shaft 1 1 
is rotated by the associated operation of the hy- 

20 draulic cylinder 15, the rack 16 and the pinion 17, 
the stopper screw 34 abuts against the ends of the 
stopper portion of the stopper groove. Accordingly, 
the the rocker shaft 1 1 is stopped at either one of 
the rotated positions at which the thick walled por- 

25 tions of the eccentric bushings 12 and 13 are 
diagonally forward and at which these thick walled 
portions are diagonally rearward. At this time, the 
rotating force of the hydraulic cylinder 15 acts to 
the end portion of the rocker shaft of the pinion 

30 side and the reverse force acts to the other end of 
the stopper groove side by the stopper screw. 
According to these rotating and reverse forces, the 
rocker shaft becomes a state in which the torsion is 
applied to substantially the entire axial length of the 

35 rocker shaft. Accordingly, since the stopper groove 
is formed to the end portion of the rocker shaft 
oppsing to the end portion to which the pinion is 
formed, the torsion is applied to approximately the 
entire axial length thereof when the engine is 

40 driven, thus ensuring the stable operation. Accord- 
ingly, even if the respective rocker arms are vio- 
lently vertically swung, the rocker shaft is never 
swung together, thus effectively preventing the 
abrasion of the rocker shaft bearing portion. 

45 Aa has been described, with a valve actuating 

mechanism in a four-stroke cycle engine according 
to this invention, an eccentric large-diameter por- 
tion is formed on a rocker shaft which is supported 
in a rotatable manner, second and third rocker 

so arms are fitted onto the eccentric large-diameter 
portion, and a first rocker arm is located between 
the second and the third rocker arms and fitted 
directly onto the rocker shaft. It is thus possible to 
improve the output of the engine for a wide speed 

55 region by selecting from the cams as described 
above through a rotation of the rocker shaft. 

The positioning groove, tfte slide groove and 
the slide hold groove are continuously formed on 
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the rocker shaft, the distal end portion of a stopper 
screw is accommodated in these grooves and the 
rocker shaft may thus be held at its slide position 
by causing the distal end portion of the stopper 
screw to engage the slide hold groove when the 
rocker shaft is slid so as to change a shim for 
adjusting the tappet clearance, whereby facilitating 
the work for changing of shim and improving the 
efficiency in changing of shim. 

Furthermore, the driving mechanism for rotat- 
ing the rocker shaft is operatively connected to one 
end of the rocker shaft and the stopper mechanism 
for positioning the rotating position of the rocker 
shaft is disposed to the other end of the rocker 
shaft, so that the torsion can be always stably 
maintained throughout substantially . entire axial 
length of the rocker shaft during the operation of 
the engine, whereby the rocker shaft is never 
swung by the violent vertical movement of the 
rocker arms and the abrasion of the rocker shaft 
bearing portion can be effectively prevented. 

In addition, the rack member connected to the 
hydraulic cylinder of as the driving means is en- 
gaged with the pinion formed to one end of the 
rocker shaft from the upper side of the cylinder 
head, so that the rocker shaft driving mechanism 
can be assembled after the rocker shaft, the rocker 
arms, the suction and exhaust valves and etc. have 
been completely assembled with the cylinder head 
without sliding the rocker shaft, thus simplifying the 
assemblying porocess of the members and mecha- 
nisms. 

It is to be noted that the present invention is 
not limited to the described embodiments and 
many other changes, modifications and combina- 
tions may be made without departing from the 
scopes of the appended claims. 

Claims 

1. A valve actuating mechanism disposed in a 
four-stroke cycle engine in which exhaust and 
suction valves are disposed, comprising: 

a cocker shaft rotatably supported to a 
cylinder head of an engine unit and having 
eccentric large-diameter portions formed on 
the way of the rocker shaft; 

rocker arm means including a first rocker 
arm rotatably mounted directly on the rocker 
shaft and second and third rocker arms 
rotatably mounted on the eccentric large-diam- 
eter portions of the rocker shaft with the first 
rocker arm being interposed therebetween; 

cam means including first, second and 
third cam members which drives said first, 
second and third rocker arms, respectively, 
said second and third cams having same cam 
profiles and said first cam having a cam profile 


different from those of said second and third 
cams; and 

a stopper mechanism for controlling a slid- 
ing position of said rocker shaft, said stopper 
5 mechanism including a stopper groove formed 

to said cylinder head, a stopper screw en- 
gaged with the stopper groove and a stopper 
means disposed to one end portion of said 
rocker shaft. 

70 

2. A valve actuating mechanism according to 
claim 1, wherein said stopper means is com- 
posed of a groove means formed to an outer 
periphery of the one end of the rocker shaft 

75 and including a positioning groove extending in 

a circumferential direction thereof into which a 
front portion of the stopper screw is fitted for 
limiting a rotating position of said rocker shaft 
and a slide groove being formed continuously 

20 to the positioning groove and extending in an 

axial direction of the rocker shaft in and along 
which the rocker shaft is slid. 

3. A valve actuating mechanism according to 
25 claim 2, wherein said groove means further 

comprises a slide hold goove being formed 
continuously to the slide groove and extending 
in the circumferential direction of the rocker 
shaft for holding the slid position thereof. 

30 

4. A valve actuating mechanism according to at 
least one of the preceding claims, wherein said 
first rocker arm and said first cam are located 
for a low speed operation and said second and 

35 third rocker arms and second and third cams 

are located for an intermediate-high speed op- 
eration. 

5. A valve actuating mechanism according to at 
40 least one of the preceding claims, wherein said 

eccentric large-diameter portions are formed 
by eccentric bushings each having a diameter 
larger than a diameter of said rocker shaft, said 
bushings axial centers eccentric from a center 
45 of said rocker shaft. 

6. A valve actuating mechanism according to at 
least one of the preceding claims, wherein the 
first rocker arm is provided with branched dis- 

50 tal ends and distal ends of said second and 

third rocker arms abut against each of the 
branched distal ends of said first rocker arm 
through shims. 

55 7. A valve actuating mechanism according to at 
least one of the preceding claims, wherein said 
branched distal ends of said first rocker arm 
are operatively connected to said exhaust and 
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suction valves disposed in the engine. 

8. A valve actuating mechanism disposed in a 
four-stroke cycle engine in which exhaust and 
suction valves are disposed, comprising: 5 

a rocker shaft rotatably supported to a 
cylinder head of an engine unit and having 
eccentric large-diameter portions formed on 
the way of the rocker shaft; 

rocker arm means including a first rocker 10 
arm rotatably mounted directly on the rocker 
shaft and second and third rocker arms 
rotatably mounted on the eccentric large-diam- 
eter portions of the rocker shaft with the first 
rocker arm being interposed therebetween; 75 

cam means including first, second and 
third cam members which drives said first, 
second and third rocker arms, respectively, 
said second and third cams having same cam 
profiles and said first cam having a cam profile 20 
different from those of said second and third 
cams; 

a drive mechanism connected to one end 
portion of said rocker shaft for driving said 
rocker shaft; and 25 

a stopper mechanism disposed to another 
end of said rocker shaft for positioning a rotat- 
ing position of said rocker shaft. 

9. A valve actuating mechanism according to 30 
claim 8, wherein said stopper mechanism in- 
cludes a stopper groove formed to said cyl- 
inder head, a stopper screw engaged with the 
stopper groove and a stopper means disposed 

to one end portion of said rocker shaft. 35 

10. A valve actuating mechanism according to 
claim 9, wherein said stopper means is com- 
posed of a groove means formed to an outer 
periphery of the one end of the rocker shaft 40 
and including a positioning groove extending in 

a circumferential direction thereof into which a 
front portion of the stopper screw is fitted for 
limiting a rotating position of said rocker shaft 
and a slide groove being formed continuously 45 
to the positioning groove and extending in an 
axial direction of the rocker shaft in and along 
which the rocker shaft is slid. 

11. A valve actuating mechanism according to so 
claim 10, wherein said groove means further 
comprises a slide hold goove being formed 
continuously to the slide groove and extending 

in the circumferential direction of the rocker 
shaft for holding the slid position thereof. 55 

12. A valve actuating mechanism according to 
claim 8, wherein said first rocker arm and said 


first cam are located for a low speed operation 
and said second and third rocker arms and 
second and third cams are located for an 
intermediate-high speed operation. 

13. A valve actuating mechanism according to 
claim 8, wherein said eccentric large-diameter 
portions are formed by eccentric bushings 
each having a diameter larger than a diameter 
of said rocker shaft, said bushings axial cen- 
ters eccentric from a center of said rocker 
shaft. 

14. A valve actuating mechanism according to 
claim 9, wherein the first rocker arm is pro- 
vided with branched distal ends and distal 
ends of said second and third rocker arms 
abut against each of the branched distal ends 
of said first rocker arm through shims. 

15. A valve actuating mechanism according to 
claim 9, wherein said branched distal ends of 
said first rocker arm are operatively connected 
to said exhaust and suction valves disposed in 
the engine. 

16. A valve actuating mechanism disposed in a 
four-stroke cycle engine in which exhaust and 
suction valves are disposed, comprising: 

a rocker shaft rotatably supported to a 
cylinder head of an engine unit and having 
eccentric large-diameter portions formed on 
the way of the rocker shaft; 

rocker arm means including a first rocker 
arm rotatably mounted directly on the rocker 
shaft and second and third rocker arms 
rotatably mounted on the eccentric targe-diam- 
eter portions of the rocker shaft with the first 
rocker arm being interposed therebetween; 

cam means including first, second and 
third cam members which drives said first, 
second and third rocker arms, respectively, 
said second and third cams having same cam 
profiles and said first cam having a cam profile 
different from those of said second and third 
cams; and 

a driving mechanism connected to one 
end of said rocker shaft for driving the rocker 
shaft, said driving mechanism including a drive 
means, a rack member operatively connected 
to said drive means and a pinion member 
formed to the one end of said rocker shaft so 
as to be engageable with said rack member. 

17. A valve actuating mechainsm according to 
claim 16, wherein said drive means is a hy- 
draulic cylinder means including a piston 
member. 
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18. A valve actuating mechanism according to 
claim 16, wherein said rack member is en- 
gaged with said pinion from an upper side of 
the cylinder head. 

19. A valve actuating mechanism according to 
claim 16 further comprising a stopper mecha- 
nism disposed to another end of the rocker 
shaft for positioning a rotaing position of the 
rocker shaft, said stopper mechanism including 
a stopper groove formed to said cylinder head, 
a stopper screw engaged with the stopper 
groove and a stopper means disposed to one 
end portion of said rocker shaft. 

20. A valve actuating mechanism according to 
claim 19, wherein said stopper means is com- 
posed of a groove means formed to an outer 
periphery of the one end of the rocker shaft 
and including a positioning groove extending in 
a circumferential direction thereof into which a 
front portion of the stopper screw is fitted for 
limiting a rotating position of said rocker shaft 
and a slide groove being formed continuously 
to the positioning groove and extending in an 
axial direction of the rocker shaft in and along 
which the rocker shaft is slid. 

21. A valve actuating mechanism according to 
claim 20, wherein said groove means further 
comprises a slide hold goove being formed 
continuous to the slide groove and extending 
in the circumferential direction of the rocker 
shaft for holding the slid position thereof. 

22. A valve actuating mechanism according to 
claim 16, wherein said first rocker arm and 
said first cam are located for a low speed 
operation and said second and third rocker 
arms and second and third cams are located 
for an intermediate-high speed operation. 

23. A valve actuating mechanism according to 
claim 16, wherein said eccentric large-diameter 
portions are formed by eccentric bushings 
each having a diameter larger than a diameter 
of said rocker shaft, said bushings axial cen- 
ters eccentric from a center of said rocker 
shaft. 

24. A valve actuating mechanism according to 
claim 16, wherein the first rocker arm is pro- 
vided with branched distal ends and distal 
ends of said second and third rocker arms 
abut against each of the branched distal ends 
of said first rocker arm through shims. 

25. A valve actuating mechanism according to 


claim 24, wherein said branched distal ends of 
said first rocker arm are operatively connected 
to said exhaust and suction valves disposed in 
the engine. 
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© Valve actuating mechanism in four-stroke cycle engine. 


© A valve actuating mechanism disposed in a four- 
stroke cycle engine in which exhaust and suction 
valves are disposed, comprises a rocker shaft (11) 
rotatably supported to a cylinder head (21) of an 
engine unit and having eccentric large-diameter por- 
tions (12,13) formed as bushings on the way of the 
rocker shaft, rocker arms including a first rocker arm 
(7) rotatably mounted directly on the rocker shaft 
and second and third rocker arms (8,9) rotatably 
mounted on the bushings with the first rocker arm 
being interposed therebetween, and a cam assembly 
including first, second and third cam members 
(3,4,5) which drives the first, second and third rocker 
arms, respectively. The second and third cams have 
the same cam profiles and the first cam has a cam 
profile different from those of the second and third 
cams. A driving mechanism for rotating the rocker 
shaft is connected to one end of the rocker shaft and 
comprises a hydraulic cylinder (15), a rack (16) 
connected thereto and a pinion (17) formed on the 
one end of the rocker shaft so as to be engaged with 
the rack from the upper side of the cylinder head. A 
stopper mechanism for controlling a sliding position 
of the rocker shaft is composed of a stopper groove 
formed to the cylinder head, a stopper screw (36) 
engaged with the stopper groove (32) and a stopper 


member disposed to the other end portion of the 
rocker shaft. 
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